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LBWD’s Phased Approach

@ Pilot Testing (2001, on-going)
¢ AWWARF

@ Prototype (2004 - 2010)
é USBR
¢ LADWP

® Production Plant (~2012)



Long Beach Research Initiatives
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Boron Removal Background

Naturally occurring in seawater (~4.5 mg/L)
Show reproductive health effect in animals
Toxic to some common trees

Typically < 1 mg/L in surface waters

CDHS established Action Level at 1 mg/L
WHO guideline at 0.5 mg/L



Boron Removal Strategy

¢ Selecting appropriate base addition location Is

critical.
Base Injection Pt Base Injection Pt
Option 1 Option 2
> L
_ Stage 1 Stage 2
Als =022 g = ATk = 10.4 mg/L =
2+ — —
Cas* =447 mg/L 1 Ca2*=11.7 mg/L 1
* More base required e Less base required
to alter pH to alter pH
* HIGH potential for * 97% rejection of
fouling Ca?*. Decreased

potential for fouling
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AwwaRF Project Objectives

¢ Peer-reviewed verification/optimization of dual-pass NF
process

¢ Membrane performance
« Bench-scale testing
¢ Process optimization
« Pilot-scale testing
« Predictive model
¢ Blending strategies

« Mitigation of DBP formation and corrosivity



AwwaRF Project Conclusions

¢ Generated computer model to predict NF
membrane performance with seawater

¢ Selected suitable membranes for prototype-scale
testing based on water guality and energy
considerations
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¢ Obtained corrosion and DBP impacts blending
desalinated seawater and existing supplies



Disinfection Issues Problem Definition

¢ Initially, want to < DI Water MWD Water
Groundwater High EC/MWD Blend
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Disinfection Issues Blending Scenarios
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Disinfection Issues Summary

¢ Bromide Is the cause for residual instability
¢ Need to establish a low Bromide standard

¢ TTHMSs should not be a problem, but need to
consider blend ratios and existing system water
guality

¢ Additional work is currently underway to devise a
comprehensive strategy to control residual
iInstabllity



Upcoming Studies Prototype Research

é Energy
Recovery

¢ Process
Optimization

¢ Begin in 2005
and complete
iIn 2007




Upcoming Studies Under Ocean Floor
Intake and Discharge

¢ Seawater Intake
¢ Pretreatment

¢ Brine Disposal
¢ Prop 50 Funded

¢ Begin in 2006 and
complete in 2009




Upcoming Studies Under Ocean Floor
Intake and Discharge
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Upcoming Studies CIO; / UV

¢ Key Objectives
¢ Primary Disinfection
¢ Minimize bio-fouling/increase membrane life
¢ Oxidation of emerging contaminant (toxins)
¢ Prop 50 Funded
¢ Begin in 2006 and complete in 2009



Additional Information

¢ Project Staff
¢ Diem X. Vuong, P.E.
¢ Dr. Robert Cheng, P.E.
¢ Tal Tseng, P.E.
¢ Eric Leung, P.E.

¢ Website:  WWW.lbwater.org
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